Endonuclease V-assisted accurate cleavage of oligonucleotide probes controlled by deoxyinosine and deoxynucleoside phosphorothioate for sequencing-by-ligation.
Sequencing-by-ligation (SBL) is one of the next-generation sequencing methods for massive parallel sequencing. The ligated probes used in SBL should be accurately cleaved for a better ligation in the next cycle. Here, a novel kind of oligonucleotide probe that could be accurately cleaved at the given position was proposed. Deoxynucleoside phosphorothioates were introduced into the deoxyoxanosine-containing oligonucleotide probes in order to increase the cleavage accuracy of endonuclease V on double-stranded DNA templates. The results illustrated that incorporating deoxynucleoside phosphorothioates could greatly reduce the effect of the nonsynchronous sequencing primer, and the queried bases of the DNA templates were unambiguously identified with 5 cycles of sequencing ligations. Additionally, the read length can reach up to 25 bp with high accuracy. The SBL-based method is inexpensive, has high-throughput, and is easy to operate allowing massive scale-up, miniaturization and automation.